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COMPLETE SPEOIPICATION 
A Method of and Apparatus for Removing Monomeric 
Constituents from Polymerised Lactams 



We. LsvmxA A. (jr. rcK F(maclI^.-^•ti 
VSD PAl'ENTVlillWKRTrNG , i> foi-porate 
body organised under the laws of Switzer- 
land, of Sapellplatz 9, Lucerne, Switzer- 
5 land, do hereby declare the invention, for 
which -we pray that a patent may be 
graated to iu3i, and the method by which 
it is to b© performed, to be particularly 
described in and by the following' state- 
10 uient: — 

As is well known the polymerisation of 
monomeric lactams having' more than 6 
members in the ring does not proceed to 
completion but ends in a state of ec[uili- 
1^5 brium with a greater or less proportioji of 
the monomeric starting material. Thus, 
for example, if the starting material used 
peuTO^qo SI 9-.L3ip 'iit(u:j;)U[ojclB.Jo;aTUiB-.^ si 
ia the final stage of the polymerisation a 
20 mixture of about 90 %i of high polymerio 
material with about 10%' of monomeric, 
dimerio, etc., lactams. It has n.ot hitherto 
been possible ai^preciably to displace the 
state of equilibrium towards the high 
25 polymer .-jide, either by altering" the con- 
ditions under which the polymerisation 
is effected or by the addition of accelera- 
tors of any kind. Since too high a propor- 
tion of monomerio constituents hagi a dis- 
30 advantageous eiffect not only on the 
spinning process but also i-educes the 
streng-th of the finished polyamide silk, 
fibres or bristles, the removal of the 
monomers is necessary. For this ptirpose 
35 two methods have previously been used, 
namely vacuum extraction of the molten 
polyamide ftfter polymerisation has been 
completed or extraction of the polyamide 
pieces or chips with water (see Swiss 
40 Patent No. 280,271). With the latter 
method it is possible to lower the con- 
tent of monomeric constituentsi to about 
1%; which is hardly possible by vacuum 
extraction, because if the melt remain:^ 
^ for some time in the liquid state the 
' led. Also, if chips 



containing 1% of monomeric constituent's 
are re-melted, as isi necessary for spin- 
ning, a re-formation of monomers occurs 
to an extent* which is dependent on the 50 
period during which the melt remains in. 
the spinning head. If the delivery of the 
feed pump is very small, as is the case 
when spinning threads of fine titre, the 
re-formation of monomers may increa.se 55 
xip to about 7%. When threads of coarse 
titre are spun and the pump delivery is 
correspoudingly greater, the re-forma- 
tion of monomers may be up to 3.5% t<3 
4i,%,. Thus., neither by the difiicult process 60 
of extraction with water nor by vacuum 
extraction is it possible to obtain a poly- 
amide melt which is sufficiently free 
from monomers immediately before it 
reaches the spinning nozzle. The removal 65 
of the monomers to an. eixtent depending 
on the kind of fibres to be spun is deair- 
abl© because it not ' only facilitates the 
spinning process, but also produces a 
.spun material in which the content of 70 
monomers is a minimum. Until now the 
removal of the monomers from the melt 
wa^j very unfavourable from an economi- 
cal point of xi&w. Thus, for example, the 
high po-lymers of e-amiaiocaprolaotam 76 
■wrMoh have hitaerto been used in large 
quantities contain about 9% of monomera 
which mu8.t be removed by extraction, 
and from which about 90"%. can be 
recovered by evaporation of the water go 
used for the extraction. On melting the 
polyamide material in the spinning 
apparatus, there is re-formed on the 
average about o%. of low polymer 
material which ift reduced to not more 85 
than 2^%, by washing the spim polyamide 
silk wherelJy =1%. is lost since the workin^- 
up of the wa^ng water is not economi- 
cal About |'%i is los* as vapour so that 
the effective loss amouats to approxi- 90^ 
mately4%.. . . , 
The present mveut-lou enables the loss 
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of Jiiouonienc eoustitueuts to lie hti'reJv 
- avoided. TJie polyaniide juelb and "the 
tJrreads or bristles produced from it nUo 
have I) considerably lower ronfeiit of 
6 mononierie coasituents than previouslv 
wlien the pi-ofess aiid aiipnriifu.s of tJie 
luvention are used. 

According- to the invention, the polv- 
inerised materiul is converted into the 
10 form of a. imniber of threads ^vhich are 
maintained in a liquid state, and from 
wJiicli the niouomerif? juateriai is allowed 
or caused to evapor.»te under norinal or 
reduced pressure. 
15 Apparatus for c.arivy-iiijr tlie process fif 
the invention into eifect comprises a 
chaniber pro\-ided with heating- means 
Jiavinff near one end a nozzle provided 
witJi a. number of orifices end a pump bv 
20 ^hich the molten polymerised material 
may be pumped tbroug-h the nozzle and 
near tlie other end a sump into which the 
threads of liquid from tlie nozzle fall bv 
gravity, tJie chamber having an outlet 
25 for the vaporised monomers and prefer- 
ably a.n, inlet through which an inert gas 
may be introduced . 

In order that the invention mav lie 
on ?"f"y ^^<ler-5tood and readily carried 
dO lato efiect, an apparatus for caiTving out 
the process of the invention is illustrated 
diasrammatically and by wav of example 
in the accompanying drawing-, which 
shows a section through the apparatus. 
35 Referring to the drawing tlie polv- 
amide melt, ,yf e-amiucjcapiolactam 
pplymerisate which can be supplied 
directly from the reaction vessel or in 
.„ tJie. form of a mixture from several 
4U reaction vessels, ia introduced into the 
receiver 1. It is, of course, also possible 
to start with .solid material, for example 
chips, which are melted and then 
delivered to the receiver 1 ; extraction of 
46 the monomers from the solid material 
before melting is not necessarv. The 
material is squirted by means ""of the 
pump 2- through an auxiliary nozzle 4. 
Ihe nozzle 4 is a kind of spinneret havin'- 
50 a number of fine holes, the number of 
which depend^, on the deliver;- pump 
which depends on the titre of the silk. 
The object of this auxiliary nozzle is to 
give the polyamide melt which is forced 
5& through it as large n surface as possible 
m the form of threads which are still in 
a molten condition, in order that the 
superfluous, monomers may evaporate 
while falling- throngk the tube 5. This 
60 evajjoration can be accelerated by intro- 
ducing oxyg«n-free nitrogen, preferabh- 
m .small quantity, through the tube 
The monomers which distil off are col- 
lected iu the chamber 11 into which thev 
65 pass tiu-ouffli the pi^je 10. The tube -"i ha-» 



undii''k r-"'^ ill«st.-ate.I. 

^^Yl^oiroS^i^,-^^^ 
o^tJnf^f r,^"* condeSTnd 
lect h. tt'' "'"1-^ tlireads.whfch col 70 
lect in the vessel or sump u are still iu 
the molten .tate. The receiver 1 th" 
• chamber .3 and the pump t> are also hea ed 
>J a heatiug jacket (which is also noi 
Illustrated J the purpose of wJuc] is S y:, 
supply beat to the melt in acorc a n -e with 
tJie amount, of heat withdrawn by the 
? ''^■•y^'^™*'"^ »f the. monomers 
Ihe sump G is so small that the melt 

de^iTfipT ''l ''"V ^"^ «ufficientlv fiO 

degasified, whereby the reformation of 

Jepth of the material in the sump (i can 
be autmuatically regulated bv means i? 
one or more contacts 9 a^anged at 86 
various heights. These contacts aie ^ 

the walls of the vertical chamber The 
regulation of the depth of the material in 

preferably effected bv a eO 
conductivity measuring device whici is 
based on the fact that the conductivity of 
the me t in which the contact is immersed 
when the depth of the material in the 
sump IS considerable, is o-reater th iii t or 
conductivity o^ tlie air. ly mini o" Jhe 
contact, an impulse is transmitted to the 
drive of the pump Z, which is accordingly 
driA-en more slowly or more quickly, so as 
to alter the amount of its deliver v. The 100 
material from the.sumj- 6 is spun in ti e 
usual manner being delivered by the 
f3 A*^+l^^ spinneret S. It has been 
tound that the spinning process described 
vS'^fi""""' tiiau was pre- i05 

Mously the ease, and the tendeicy of the 
tlireads emerging from the spinneret to 
crinkle is considerably less. 
» hat we claim is : — ■ 

1. A process for removing monomelic no 
eonsituents. from polymeri^d lactams "° 
before spinning, according to which the 
polymerised material is converted into 
tne form of a number of threads which 
are maintained in a liquid state, and lift 
from which the monomeric material h 
allowed or caused to evaporate under 
normal or reduced pressure. 

2. A process according to claim 1, in 
wJiich the polymerised melt is couductetl |o/i 
directly from the polymerisation vessel 
to the apparatu,* in which it is converted 
into threads. 

3. A process according to claim 1. in 
which solid pol,\-merised material is sup-i9«; 
phed in the foi-m of chips or pieces to the 
apparatus m which it is converted into 
threads. 

. 4. A process accoitliiiH- to anv preced- 
lug claim, in wiiich evapoiatiuji of the 130 
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monjomerio constitueats. is promoted by 
passing au inert gas over the tlireads.. 

5. A process according- to; claim 4, lu 
■wliicL oxyg-en-free nitrogen is nsed as tlie 
5 inert gas, . . , . , 

•6, A process of spmmiig polymerised 
lactams which comprises converting tlie 
polymerised mtiterial into tlie form of a 
number of fine threads which are main- 

10 tained in a liquid state, evaporating 
monomeric materials from the threads, 
collecting the liquid from yrhich mono- 
meric material lias been evaporated in a 
snmp, and delivering tbe material from 

15 the sump to a spinneret. 

7. An apparatus when used for carry- 
ing out the process claimed in swiy pre- 
ceding claim, comprisiiig' a chamber pro- 
vided with heating means having near 

20 one end a nozzle provided mth a number 



of: orifices and a pump by which the 
molten polymerised material may be 
pumped through the nozzle and near tbe 
otber end a sump into which, tbe threads 
of liquid from the nozzle fall by gravity, 85 
the chamber being' provided with, an out- 
let for the vapounsed monomers and pre- 
ferably an. inlet through which an inert 
gasi may be introduced. 

8. An apparatus m accordance witn. dU 
claim 7, in whicL tlie chamber is in the 
form of ai tube. ^ ^ ■ r 

9. An apparatus according to claim i 
or 8, in which the chamber is ijrovided 
-witli a double wall. 

For th© Applicants, 
GILL. JENNINGS & EVEET, 
Ckartered Patent Agents, 
5Llb2, Chancery Lane, London, W.O.^. 
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